Comparisons of large subunit rRNAs reveal some eukaryote-specific elements of secondary structure.
All large rRNAs possess a common core of secondary structure. However, large variations in the size of the molecule have arisen during evolution, which are accommodated over a dozen rapidly evolving domains. Most of the enlargement of the eukaryotic molecules (as compared to prokaryotes) is in fact restricted over only two of these divergent domains, which are dramatically expanded in vertebrates. We have derived secondary structure models for these two domains through a systematic comparison of all the pro- and eukaryotic sequences published so far. Within each of these domains, a subset of secondary structure elements which are specific to eukaryotes is detected. Archaebacterial-specific secondary structures can also be identified which appear to be maintained through a strong selective constraint. The relative preservation of such group-specific structures raises the issue of their potential involvement in some diversification of ribosomal functions among the three fundamental phylogenetic groups, eubacteria, archaebacteria and eukaryotes. We also show that eukaryotic ribosomal RNAs are subjected, over their entire length, to a unique type of compositional constraint which may largely differ among the major eukaryotic taxa.